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Abstract- Image segmentation is the major step for analysis of 
image. All image segmentation methods depend upon either on 
intensity values of pixel or on discontinuity and similarity in 
pixel’s intensity value. In first category, image is segmented 
based on abrupt change in intensity value. Such abrupt change 
in intensity value represents an edge in the image. A number of 
edge detection methods have been developed in area of image 
processing. Each of which is based on its own method to detect 
edge points. Edge detection methods are based on discontinuity 
of image intensity function.  Such discontinuity can be detected 
either using first order derivative or using second order 
derivative of image intensity function.  Different edge detection 
methods results in identification of different types of edges. 
Like a few edge detection methods mark edges as thick lines, 
whereas, some other methods result in detection of edges as 
thin lines. Some methods use first order derivative of intensity 
function to detect edges. Whereas, some other methods detect 
edges using second order derivative of intensity function. From 
such a large number of edge detection methods, which method 
one should use depends upon problem being solved and 
requirement of user. 
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I INTRODUCTION 
 
he primary requirement for image analysis is to detect 
edges in an image. To identify any particular object in a 
scene its boundaries are find out which are edges of the 
image. In most of edge detection methods, the abrupt change 
in pixel‘s intensity is used to detect edge points. To find out 
whether a pixel lies on edge or not, it is compared with its 
neighbors. We can use either 4-neighbor or 8-neighbor 
method for detecting edges. 
 
N1 N2 N3 
N8 P N4 
N7 N6 N5 
Table 1: 8-Neighbors of a pixel 
 
 N1  
N2 P N3 
 N4  
Table 2: 4-Neighbors of a Pixel 
 
[1] Edges are representation of discontinuities of image 
intensity function. To find discontinuity in a function 
derivative operators are used. Robert and 4-neighbor  
 
operators are based on first order derivative approach of 
edge detection, whereas, Laplacian method is based on 
second order derivative approach.   
Edge detection process in itself is not a single step process. 
It consists of further sub steps like noise smoothing, edge 
localization, edge enhancement and next step is edge 
detection. In first step, image is smoothed to remove 
blurring effect. Edge localization marks pixels lying on 
edge. In edge enhancement process, strong and weak edges 
are detected. Most of edge detection methods are based on 
first order and second order derivative of image function. 
The points lying over edge have maximum intensity value of 
their first order derivative and zero crossing value of their 
second order derivative.  
 
II EDGE DETECTION 
 
[2] Edges can be defined as a set of connected pixels that lie 
on the boundary between two regions.  To find such pixels 
first order derivative or second order derivative of image 
function is used.  Pixels lying on edge have peak value as 
compare to its neighbors.  Using first order derivative it‘s 
detected whether pixel lies on ramp or not.  If it lies on ramp 
it is pixel on edge, otherwise not.  [2]In Second order 
derivative method, sign is checked to detect if pixel lies on 
dark or light side of edge.  The zero crossing property of 
second order derivative is useful for locating the centers of 
thick edges. 
Edges are representations of discontinuity in intensity 
function.  To detect discontinuity in intensity function a 
mask is run through the image in segments.  In a mask of n x 
n order some weight is assigned to all the pixel positions in 
n x n region of image.  The value of weight assigned 
depends upon property being used for discontinuity 
detection.  This mask is rotated all over the image, pixel 
wise and detects if pixel lies over the edge or not.  [3]At each 
pixel position (x, y), the response of mask of order 3 x 3 is 
calculated using the equation: 
                  R=w(-1,-1)f(x-1,y-1)+w(-1,0)f(x-1,y)+--------w(0,0)f(x  
                   ,y)+---------         w(1,0)f(x+1,y) + w(1,1)f(x+1,y+1)  
                                                                                              ………..(1) 
In linear filtering of intensity function f of order M x N with 
mask of size m x n is given by: 
                                          g(x , y) = ∑ ∑ w(r ,s) (f(x + r, y+ s)  …..(2) 
 
Using equation 2 edges are detected in different edge 
detection methods. 
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A. Prewitt Method 
 
It is based on first order derivative of intensity function.  [4] 
In this method, similar weights are assigned to all the 
neighbors of candidate pixels whose edge strength is being 
calculated.  Mask used by Prewitt operator are 
 
1 1 1 
0 0 0 
-1 -1 -1 
 
  0 1 1 
-1 0 1 
-1 -1 0 
 
-1 0 1 
-1 0 1 
-1 0 1 
This method can detect vertical edges better. Also the effect 
of noise can be reduced by Prewitt method. 
 
B. Sobel Method 
 
[4, 5] Like Prewitt method it is also based on first order 
derivative of intensity function.  In this method, higher 
weights are assigned to pixels close to candidate pixels.  
Mask used by Sobel operator are 
 
1 2 1 
0 0 0 
-1 2 -1 
 
0 1 2 
-1 0 1 
-2 -1 0 
 
-1 0 1 
-2 0 2 
-1 0 1 
 
This method can detect diagonal edges better as compare to 
Prewitt method. The effect of noise can also be reduced by 
Sobel method by inherent averaging of neighbor pixels. 
 
C. Laplacian Method 
 
This method is used for approximating second order 
derivative of image function.  For a given image Laplacian 
of image is second order partial derivative along x and y 
axis which is given by following equations: 
 
Along x-axis derivative is g(r,c)-2r(r,c-1)+g(r,c-2) 
       And along y-axis derivative is g(r,c)-2g(r-1,c)+g(r-2,c) 
 
Laplacian mask used for 4-neighbors and 8 neighbors are as: 
 
 
0 1 0 
1 -4 1 
0 1 0 
 
1 1 1 
1 -8 1 
1 1 1 
 
III EXPERIMENTAL RESULTS 
 
Image of Figure-1 is used as original image.  This image and 
Laplacian mask is passed in function findedge( ), which 
returned Figure-2 image after detecting edges. Similarly 
masks for Sobel and Prewitt  methods are passed in 
findedge() function to return  Figure-3 and Figure-4 image.  
Following is the Source Code for the implementation of 
Algorithm 
findedge(filter[3][3],IB14[][][,IB17[][],m,n) 
begin 
z=0; 
sum=0.0; 
for(x=0 to m) 
begin 
for(y=0 to n) 
begin 
sum=0.0; 
if((x==0)OR(x==m-1)) 
sum=0.0; 
else if((y==0)OR(y==n-1)) 
sum=0.0; 
else 
begin 
for(i=-1 to 1) 
begin 
for(j=-1 to 1) 
begin 
t=IB14[x+i][y+j]; 
sum=sum+t*filter[i+1][j+1]; 
end; 
 
IV CONCLUSION 
 
From the above results, it has concluded that in Laplacian 
method thin lines are used to mark edges whereas, in Sobel 
and Prewitt method edges are marked with thick lines.  Thus 
edges detected in Laplacian method are sharp and clear.  At 
the same time problem with Laplacian method is that some 
non edge pixels are also get marked in it.  Prewitt method 
detects vertical edges better as compare to Sobel method.  
Whereas, Sobel method detects diagonal edges better as 
compare to Prewitt method.   
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